Inter (Part-l) 2017 


Mathematics Group-Ill PAPER: | 
(SUBJECTIVE TYPE) Marks: 80 
SECTION-I 


2. | Write short answers to any EIGHT (8) questions: (16) 


i 
(i) Prove that hah justify each step. 


Thus ab an 4 pare the multiplicative inverse of each 


other. But multiplicative inverse of abiis + 
1 i, 


ab~a‘b 
(ii) Factorize: 3x?+ 3y7. 
EMS 3x2 + 3y? = 3x? - 3(-1)y? 
= 3x2 — 3i2y? 
‘ = (3 x)? - 3 iy)? 
= (3 x + V3 iy) (3 x - V3 iy) 
(iii) Simplify: (3-J-4)~. 


' GD (3-V4)*=-29°. 
wrens Seve 
~ (3 ~ 215 


ee eee see 
27~3921+334(-1)~ 6-1} 
1 


rte ce error, 
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4 
~ 9 — 46) 
eee Or | 
~ ~9 - 46)” -9 + 46) 
___-9 + 46) 
~ (9) - (46i)? 
7 ___ -9+ 461 
~ 81 ~ (2116)(-1) 
_ ~-9 + 461 
~ 81 + 2116 
_-9+ 46) 
~~" 2197 
(3--4)°=375 +348 ‘ 


2197 * 2197! 
(iv) Write power set of {9,44}. 


Let A={9, 11} 
P(A) = { , {9}, {11}, {9, 11}} 
(v) Define niplicntigitos conditional. . 
A compound statement of the form if p then gq, also 
written p implies q, is called a conditional or an implication. 
(vi) Write the inverse of {(1, 3), (2, 5), (3, 7), (4, 9), (5, 11)} 


Relation: {(1, 3), (2, 5), (3, 7),.(4, 9), (5, 11)} 

Inverse relation: {(3, 1), (5, 2), (7, 3), (9, 4), (11, 5)} 

Clearly the relation and its inverse are functions as no 
one element in a pair is repeated. 


_ 


(vil) IfA= E bi then find A2. v 
A2=AA oe i - 


‘1, 4] 4 
i2 +0 ‘ae 


| i(i) + O(1) i(0) + O(-i) | 
in O+i 


1) + (11) -1(0) + (-i(-i) 
mi 0 
“lo i 
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(viii) Find inverse of i 
Mie a=[§ 3] 


2 4 
l= |2 -3| 
= 2(3) - 6(1) | 
=6-6 
=Q. 
The further solution does not exist. 


5 «2° 6 
(ix) IfB=| 3. -1 41, then find B,,,B,,. 
2 4 = - be 
EXE Given, 


6 of irety 
B= 3 —, +4 
é —2 1 —2 i 


—2 
— =(-1) [(-2)(-2) - 1(5)] « ir 
4 (4-5) <s 
= 1 
Bry = (~1)22 |_ 
= (-1)? 54-2) (-2)(5)] 
= 1(-10 + 10) 
=0 : 
(x) Solve x?~ 7x + 10 = 0 by factorization. 
> sx? 7K 4+ 10=0. 
 x*-2x-5x+10=0 
x(x — 2) - 5(x - 2) =0 


oO 
= 
os 


ae 


(x — 2)(x- a) = De ail 
ion 2=0 "“ x-5=0 


Thus, soliifon set is {2, 5}. 
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(xi) Prove that 1+ @ + @2= 0. 


We know that cube roots of unity are: 


~1+3i qunlsi 
1, 5 and 5) 
to @ecthBi 


2 


2 
Sum of all the three cube roots 


14o tots 14—4N9i 1 VBi 


_2-1+3i-1- 31 « 
~ 2 
=o. 


Hence sum of cube roots of unity 
1+@+@2=0. 


(xii) The sum ofa positive number and its ee is 
s . Find the number. 
Ans4 Let the number = x ~ 
Condition given : x + 4 = 
=> 5x* — 26x +5=0 
5x? -25x -x + 5=0 
-Sx(x — 5) — 1(x — 5) =0 
~(x — 5)(5x- 1) =0 
x-5=0 : Sx-1=0 
x=5 : Sx = 1 
apt 
' os 
Required number = 5, x. 
3. | Write short answers to any EIGHT (8) questions: (16) 
(i) Define proper rational fraction. 
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VE 


Ans? A rational fraction ae is called a proper rational 
frdttion, if the degree of the polynomial P(x) in the numerator 
is less than the degree of the polynomial Q(x) in the 


3. 2x-5 Qx? 
and 


denominator. For example, are proper 


xt 1 x2 +4 x - 1 
rational fractions or proper fractions. 
‘ (ii) Which term of the arithmetic sequence 5, 2, -1, —- 
is — 857 
ES Given, AP . 5, 2,-1,---, -85 
Here 


858 =5-3n+3 


Thus a,, =—85 
(iii) | Find the next two terms of sequence -1, 2, 12, 40, —. 
EMI gy inspection, the terms can be written as 

—1x1,1*2,3«4,5x«8 (A) 

The sequence of first term is -1, 1, 3, 5, — giving common 
Gifference as 2, therefore, the nexttwoterms are7and9. 

The sequence of second term is 1, 2, 4, 8, —, — givi 
common ratio as 2, therefore, the next two terms are 16 and 32. 

Hence the next two terms of the given sequence are: 

. 7 x 16, 9 x 32, 1.€., 112 and 288. 

(iv) Show that the reciprocals of terms of geometric 


sequence a,, ar, a,, - - - - form another 
geometric sequence. 
The given geometric sequence are: . 
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eee rss); aes | | EY | 


—.—'" EEO 


ee nt ee owt So 


a,, af, a, ---- 
The reciprocals of above sequence are 


Here 


‘As the common ratio is same, so the sequence + =3 é 
| 

+. ~-isG.P 

as" ve 


(v) First term of harmonic sequence Is -4 and fifth 


term is i . Find 9™ term. 
Ans? In harmonic progression (H.P) 
—1 : 


a, *-5" a,=5 


In arithmetic progression (A.P): 
a,=-3,a,=5 


a : 
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As a=a, 
Now in A.P 
a,=- (i) 


at+4d=5 ; (ii) 
By putting equation (i) in equation (ii), we get 
-3+4d=5 
4d=5+3 
4d=8 
d=2 
Thus, a=-3,d=2 
Now, “ay =a+(9~1)d 
= —3 + 8(2) 
=-3+16 
= 13 


| Thus a, = + in harmonic sequence. 


(vi) Find the value of n when “P, = 11.10. 9, 


11.10.9.8! 
as Pan te UTED Sh AEE 
Ans, P= ry 


111 Sl 
(11+n)! 8! 
11-n=8 nes | 
(vii) Find the value of n andr when "C= 35 and "P_ = 210. 
IM "c = 35 "P= 210 
nt nb 
n-ne | OD Hani 2i0 (2) 


Using eq. (2) in eq. (1), 
210 


\ 
w 

1S) 

on 


r=3 
Put in (2), 
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al 


in-3y-° 
al _2x3x7x5x1x4x6 
(n - 3)! > 1x46 
ni 7 “ 
(n- 3) 4! 
nl a 
(n — 3)! a (7-3)! 
Py =/P, 
n=7 


(viii) A coin is tossed four times. Find probability of the 
events happening 2 heads and 2 tails. 


As the coin is iii four times, thus the total possible 
outcomes are: 
24 = 16 F 
Here: heads=H, tails=T © ’ 
Favourable outcomes are 6, i.e., 
HHTT, THHT, HTHT, HTTH, THTH, TTHH 


P(2 heads and 2 tails) = Favourable outcomes 


ol ala 


(ix) A die is thrown. Find probability that the dots on 
- the top are prime numbers or odd numbers. 
ED Here S = {1, 2,3, 4,5, 6} 
n(S) =6 
Let A= Set of prime numbers 
= {2, 3, 5} 
" n(A) =3 
Let B= Set of odd numbers 
| mY 3,5} 
/n(B) = 
rea = {2, 3, 5A (1, 3, 5} 


=> n(AnB)=2 
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P(ANB) = 


Since A and B are overlapping sets. 
P(A vu B) = P(A) + P(B) —- P(A B) 


1 
aS} 6 3 


= 
(x) Use mathematical induction to prove that1+5+ 3 


+2224 =2|1 -z] or = 1,2. 
Ans/ Condition a 
For n=1, 
eles all 
91-1 = 7 21 ° 
IO Aes 
= 2 2 
1 
So condition.1 is satisfied, 
Condition 2: . 
Suppose the formula.is true for n = k, aa 
: Beak chats 
Condition'3: » ae 
Add 2* on both sides of the above equation, 
41.1 set +e i a Ge 
- 4." sl (5 1 
4 eee ae a <a Se xe aR SE. 
14 es BO i ms 
1 #244 + ~~ * Duet t OK = 25k 
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1 1 


1 1 
Drath pat gee 1 Tae 
: oe a 17 
4 aa ee r= |1 - a 
Hence by the principle of mathematical. induction the 
formula i Is true for all natural numbers n. . 


(xi) Show that (") +2 (r) + 3(f) Ck x " (") cipal 
EGE (1) +2(2)+a(%)« _ a? =n + A= , Snin= Hin =2) 


At 


1+2 


= oe a 


. n-1 a ee easy) : 

ent 0 JC; Th Bid eel | 
=n.2™-1 

(xii) Expand (1 — 2x)** up to three terms... , 


=1-35x 3 Kea i. 
' Putting x = 0.1 in the ee ve we have - 
(1 — 2(0. 1))19 = 1 me £00. 1)- 9 4 00, 1)* ... 


- 0.2 0.04 
(1 ~«0.2)'" =1- 3 °> 9 °C 


(0.8)"3 = 1 — 0.6666 — 0.00444 
(0.8)"3 ~ 0.9289 


4.° Write short answers to any NINE (9) oe (18) 


(i) ° Find /, when 6 = 65°20’, r= 18 mm. 
tna r=18mm . ! a 
; 22 : 
"2 
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§ = 65°20’ 


7 20'” 


4 Oo 
= (65 + 4 
_ 196° 
~ 3 
§= x aa radians 
= 1.1403 radians 
: AS 
. 1=r0 
1 = 18(1.1403) 
_ 1= 20.53 mm 
(ii) If tan? 45° — cos? 60° = x sin 45° cos 45° tan 60°, 
then find x. . 
ES tan? 45° — cos? 60° = x sin 45° cos 45° tan 60°- 


BFC) a8 


sin 8 
1+cos6 


Ans? Ligne SOS sc core 


(iii) Prove that + cot6=cosec 0. 


sind cos 6 
~4+cos@ = sind 
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_ sin? 0 + cos 0 (1 + cos 9) 


(1 + cos 0)(sin 0) 


_ sin? 6 + cos 0 + cos* 0 
~ (1. + cos 0)(sin 0) 


As sin? 0 + cos? 0 = 1 
1+cos 0 
So, LHS 2 , 


(1 + cos 9) (sin 0) 


(iv) Ifa, B, y are the angles of a AABC, then prove that 
cos ewe sin 5. 


2 
ANS, Since a, {i and y are the angles of a triangle 
a+pB+y= 180° 
a + 3 = 180° - 7 : 


a+f_ 180° -+ 
Zz” 2 
a+f 180° 


28 ia 2. 
O ap ¥ 
Fea 90" = 3 
cos (254) = cos (90° -t) 
ee ws 
| = sin 5 
(v)., Prove that sin (180° + a) sin (90° - a) = -sin a cos : 
a. 
EGE sin (180° + «) sin (90° — a) =-sin a cos a , (i) ; 


sin re + a) = sin 180° cos a + cos 180° sin 
=0.cos a+ (-1) sind 
=Q-sina 
sin (180° + a) = -sin o (ii) 
sin (90° — a) = sin 90° cos a — cos 90° sin o 
=1.cosa-—O.sina 
=cosa-0 
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sin (90° ~ a) = cos a as (ili) 
By combining (il) and (iii), we get (i), .e., proved 
sin (180° + «) sin(90° ~ a) = -sin @ cos « 


(vi) | Prove that sin (45° + a) = x (sin a + Cos a). 
I> -L.H.S = sin (45° + a) 
='sin 45° cos a + cos 45° sin « 
saci ole 
2 cos a + 2 sin o 
as (sin a + cos a) 
V2° 
=R.H.S 
(vil) Find the period of cots ‘ 


[Ansa cot ¥ = cot ($+ x] 
: 1 
= cot 5 (x + 2n) 


Hence period of.cot 5 is 2n. 


(viii) At the top of a cliff 80 m high, the angle of 
depression of a boat is 12°. How far is the boat 
from the cliff? | 


EGE From right AABC, 


80 
tan 12° = * 
and 
80 
**'tan 12° 
x = 376.3m 
(ix) Solve the AABC In which a = 3, c = 6 and {} = 36° 
20'. 


a=3,c=6, (3 = 36° 20° 
uty = 180°-[} => aty® 143° 40 (1) 
By Law of tangent 
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¥~a) te) 
tan |=} tan) . 
2g 2/ 6-3 


—— a oe ae —_ a 
fyte\ cta 143° 40° “643 
et tan i 


=> tan{ 


= 4 (3.05) = 1.02 


Ss“ 
_— 


— = tan7' (1.02) = 45.45° 


=> y-@=90.90°=90° 36’ ; (ii) 
Adding (i) and (ii), we get 

> y= TT 

Put in (i), we get 


a = 26° 23’ 
By Law of sines, 
a __b 
sina sinB 
_ asinB  3(0. 9) _ ~ ° 
= Buia o4e S886 


Hence a = 26° 23’, y = 117° 17’ , b= 3.998 
(x) Find the smallest angle of the AABC, when a = 
37.34, b = 3.24, c = 35.06 
Ans¢ By cosine formula 
5° + ce b? 7 
cos B = eAeiow Dac 
_ (37.34)? + (35.06)? — (3. 24)? 
ri 2(37.34)(35.06) 
2612.98 _.- 
= 3618.28 ~ 2-998 
8 = cos! (0.998) = 3°37’ 28" ~ 


; A nets 5 
(xi) | Without using calculator, show that cos™’ — = cot™'3 


4 F 
EUS cet, cose =a (i) 
— 
. a 
' -_ cosa 
Now . cota= ain o 
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By (i) and (ii), 
be 
cos” "5 = cot”' 3 proved 
(xii) Solve the equation tan x =—1 in [0, 2]. 


tan x =—1 
tan x is negative in second and fourth quadrants with 


reference angle x = ri 
ns ng 
x=x-Z=q where xe (0, 2x] 
As x is the period of tan x, 


Genera! value of x is = 


4 tn, neZ 


Solution set = vs + nn | neZ 
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(xiii) Find solution of the equation sec 0 = - V3 in (0, 2x). 
Ans; bach 5 
0=—= 
V3 
cos J = 8 | 
cos 0 is negative in second and third quadrants 
with the angle 0 = - 


SECTION-II 
NOTE: Attempt any THREE (3) questions. 


pstitanaticelicaisien wictioas. Wakeireia | iid Me brabus eke 
Q.5.(a) For any three sets A, B and C, prove that An(BUC) 


= (ANB)U(AnC). (5) 
EM Let xeAn(BUC) 
= Xen Oo KeoUC 


=> If xeA, Kt mustbelong tA rB end = ANC 
x € (ANB) U (ANC) 
Also ifxe BUC, thenx e BandxeC 
=> xeAnBandxeAnc 
=> x‘“E(ANB)A(AVUC) > 
Thus An(BUC) c (ANB) U (ANC) (1) 
Conversely, suppose that | : 
y € (ANB) U(ANC) 
There are two cases to consider: 
yeA, yeéA : 
In the first case, ye AN (BUC) 
If y ¢ A, it must belong to B as well as C i.e., ye BUC 
ye An(BUC) 
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So in either case, 
ye(AnB)uU(AnC) 
> yeAn(BuC) 


Thus (AB) U (ANC) Cc An (BUC) (2) 
From (1) and (2), 


An\(BUC) = (ANB) U (AAC) 


| , 4 
(b) Verity that (AB)'= BtAtif A =| F Jeno |. 


| 1 1 
_|1 '-1 2 1-340 I-22 
AB =|) 3 ‘le EYE hoe es 


Aan 
See obi 9 | 
~L1-2-2 O+6-1} [3 5/3 
-—2 .9 

(apy =| a |= erat 


_Q.6.(a) Solve 32-1 - 12.3% + 81 =0. 
Ans; 32-1 _ 42: 3% + 81=0 


"3-132 _ 42.3% + 81=0 
Put 3%=y, 


(5) 


then >. 3%— 12.3% +81 =0 


Sy? - 12y + 18=0 
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y* — 36y + 243 =0 
(y — 27)(y —9) =0 
. y =9, 27 
Now y=9 


nx & 
i 

N.0 

tl 

~~~, 

® 

~— 

nN 


and oe 
3 


a ; 
x2. - - 
(x-2x-1F° 
Anse x2 __A B C a. 
» bet Tay 2 x-2*x-1' K-12 (1) 
Multiply by (x — 2)(x — 1)? on both sides, 
x? = A(x -1)* + B(x — 1)(x — 2) + C(x - 2) (2) 
Put x = 1 in eq. (2) we have 
1=C(1—2) 
IC = -1) 
Put x = 2 in eq. (2), we have ~ 
4 = A(2 - 1)? 
[A=4 
Again from eq. (2) 
x? = A(x? — 2x + 1) + B(x? ~ 3x + 2) + C(x — 2) 
x? + 0.x + 0 = (A + B)x? + (-2A - 3B + C)x + (A + 2B - 2C) 
Compare the coefficients of x?, we have 


(b) Resolve into partial fraction 


A+B=1 | 
B=1-4 f 
B=-3 


* 


Thus A = 4, B=-3,C =-1 
Putting the values of A, B and C in eq. (1), we have 


—_ ee a ee, 
(x — 2)(x- 1)?“ x-27 x-17 (x-1)? 
Hence partial fractions are a3. - ee - 4 


x-2 x—-4 (x1) 
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a. a a, oe 
azta) fy=%+qxt+505 


and 0 < x < 2, then 


2y . : 
, (5) 


‘prove that x= i +y" 


(b) 


+ 
—_ . 
i 


‘< 
NP XIN x IN 


—_ 
fe 
“< 


Use the mathematical didugtan to prove that 4 +4+ 


7+—-~--—+(umeehe 


: eee | 2 —(.. .1 |. es 


Ans4 Let > (n) be the given statement - 


ie, S(n)= | oe. et dae + (3n-2)= D) (i) 


lfn= 4, we have 


i= a = 3 which is true. 
Thus the condition (I) is satisfied as S(l) is true. 
Suppose that S(n) is true for 

n=k 


k (3k -1 
ie, 1+4+7.. _+ (3k-—2) = ) (A) 
Adding (3k + 1) B.S eles 
Nghe Bags OE 2) + (ak+ 1) EST + aks) 


(30-1) : 
n = | (5) 
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‘ 5 [(3k? - k) + 2(3k + 1)) = 3 [(3k? + 5k + 2)] 
a 


7 (SK? + 3+ 2k + 2)]= [Bk (k + 1) + 2(k + 1) 
=d Ks 1)(3k+2) | | . 
(OF THA HT H+ (BK 3-2) =5 (K+ 1)(3K + 3-1) 


14+ +I (Bk 3—2)=5 (+ 1) [B+ 1) 1] (B) 
The equation (B) shows that S (k + 1) follows from S (k). 
So the condition (2) is satisfied. | 
Since, both the conditions are satisfied. 
Si, is true for all integers n. 
ae pee ae 2 . 
1+sin0~1- sing #00: 8 (5) 


MP Lus-— 1 


“1+sino~ Toso 
_ 1(1 =sin 6) + 1(1:+:sin 0) 
"agi (1 +sin 0)(1-sin 6) ° 
_1-sin@+1+4sind° ” 
. sinters 
As sin? 0+cos?6=1_ | 
wn * cos*@=1-sin29. 


Q.8.(a) Show that 


‘cos? 6 
=2sec*0=RHS 


sin @ + sin 30 + sin 50 + sin 70 
cos @ + cos 30+ cos 50+cos 70> tan 40. 5) 


sin 8 + sin 30 + sin 50 + sin 70 
Ans3 = ee tn 0 
L.H.S ia. tie 


Q+30 98-36 50+#70 50-70 
ge 2sin 2: cos 5 +28 ~7 . eee 


CTE ee 
0+30. 0-30 F 


(b) .Prove that 
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_ 2sin 20 cos 0 + 2 sin 60 cos (-0) , . 7 
~ 2 cos 20 cos 0 + 2 cos 60 cos (-0) ("." cos (-€) = ces 9) 
2 cos 0 [sin 20 + sin 60] ' 
2 ~ 2 cos 0 [cos 20 + cos 60] 


9 20+60 20-60 
_sin20+sin 60 _ oS ee: 


~ cos 26+cos60 .=° 20+.60 20 - 60 


3 2 2 cos > COS 2 
_ sin 40 cos 20 _ vunaca 
~ cos 40 cos 20 — BAG? Re 


Q.9.(a) Show that r, = 4R sin> < cos cos a (5) 


ie 
COS 5 


abe. [(s = b)(s  c) (s — b)(§ — c) js(s=b) s(s — b) acs S(s — ¢) 
be ab - 
“abe C) _ s(s — a)(s — recite See c 

a a ae a) 
-_4? | Al . 
~ A(s#a) Sa 
=r, =bahs 


Ans @ R.H.S = Pe 


Hence, r, =4R sin = cos cos Z 


Ee eT on 8 x me . 
(b) Prove that tan’ 7 + tan g- tant 79 =4- (5) Pe 
iS LHS. " 
| S soa eet OE ae 
13 3 8 4° §.» soit tehae 
me 1S _ -1—-= ~1 ce -1 — 
tan 4 * tan 5" tan” 19 tan 4.3 tan 19 
4 475 
15 +12 
0 
Z -1 eeet =. 
= tan o tan 19 
mel 
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I l 
~_ 
, w 
fg 

| 

med 

w 

= 


il 
= 
i) 
ix 


1 249 _ 4-474) 2 
tan” 495 = tan'(1) = 4 
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